Modulation of plasminogen activators and plasminogen activator inhibitors by TGF-beta, IL-1 alpha and EGF in fetal rat calvaria cells at different times of culture.
Fetal rat calvaria cells (RC cells) grown in long term culture in the presence of ascorbic acid and organic phosphate proliferate and differentiate to form mineralized nodules of bone. Since transforming growth factor beta (TGF-beta), interleukin 1-alpha (IL-1 alpha) and epidermal growth factor (EGF) affect both bone resorption and bone formation, we have studied the ability of these growth factors to affect plasminogen activators and plasminogen activator inhibitors release by RC cells at different times throughout this proliferation/differentiation sequence. Cultures in log phase growth (day 4), when first multilayering (day 7) and when bone nodules were forming (day 13) were exposed to either TGF-beta, IL-1 alpha, EGF or vehicle. Conditioned medium was collected after 6 and 24 h and plasminogen activators and plasminogen activator inhibitors were analysed by fibrin autography and reverse fibrin autography. TGF-beta-mediated changes in plasminogen activator were apparent at day 4. By day 7 two molecular weight species of plasminogen activator were noted; a 65 kDa species, prominent at 24 h exposure was blocked by anti-tPA antibody, and a 38 kDa plasminogen activator, prominent after 6 h of stimulation was not blocked by anti-tPA antibody. Plasminogen activator-plasminogen activator inhibitor complexes are also increased. IL-1 alpha caused similar increases in plasminogen activator and plasminogen activator inhibitor with maximal activity measured at day 13, coincident with the time when bone nodules were forming. EGF-mediated changes were less by comparison. TGF-beta significantly decreased bone nodule formation after both a 6 and 24 h serum-free exposure, whereas IL-1 alpha and EGF decreased nodule number only after the 24 h exposure. The data suggest that the three factors influence the expression of plasminogen activator and plasminogen activator inhibitor by RC cells and their effect is different at different times of culture.